Efficient neuronal in vitro and in vivo differentiation after immunomagnetic purification of mESC derived neuronal precursors.
The cellular heterogeneity that is generated during the differentiation of pluripotent stem cells into specific neural subpopulations represents a major obstacle for experimental and clinical progress. To address this problem we developed an optimized strategy for magnetic isolation of PSA-NCAM positive neuronal precursors from embryonic stem cells (ESCs) derived neuronal cultures. PSA-NCAM enrichment at an early step of the in vitro differentiation process increased the number of ES cell derived neurons and reduced cellular diversity. Gene expression analysis revealed that mainly genes involved in neuronal activity were over-represented after purification. In vitro derived PSA-NCAM(+) enriched precursors were characterized in vivo through grafting into the forebrain of adult mice. While unsorted control cells 40 days post graft gave rise to a mixed population composed of immature precursors, early postmitotic neurons and glial cells, PSA-NCAM(+) enriched cells differentiated predominantly into NeuN positive cells. Furthermore, PSA-NCAM enriched population showed efficient migration towards the olfactory bulb after transplantation into the rostral migratory stream of the forebrain neurogenic system. Thus, enrichment of neuronal precursors based on PSA-NCAM expression represents a general and straightforward approach to narrow cellular heterogeneity during neuronal differentiation of pluripotent cells.